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5DSSRUW�DQQXHO������j�O¶DWWHQWLRQ�GH�O¶2IILFH�)pGpUDO�GH�O¶(QHUJLH��3DUWLH����(,9'�
1RP�GHV�UDSSRUWHXUV� 7KLHUU\�3LWWHW WKLHUU\�3LWWHW#HLYG�FK-DFTXHV�%RQ\ DJHQD�MERQ\#EOXHZLQ�FK3KLOLSSH�'LQG SKLOLSSH�'LQG#HLYG�FK
,QVWLWXW�PDQGDWDLUH� /DERUDWRLUH�G
pQHUJpWLTXH�VRODLUH�HW� KWWS���VRODUSODQW�HLYG�FKGH�SK\VLTXH�GX�EkWLPHQW��(,9'

2SWLPLVDWLRQ�G¶LQVWDOODWLRQV�VRODLUHV�FRPELQpHV

5pVXPp �/D� FODVVLILFDWLRQ� HW� OD� FRPSDUDLVRQ� GHV� V\VWqPHV� VRODLUHV� FRPELQpV� D� GpEXWp� DYHF� OH� WUDYDLO� GH� OD� WkFKH����GH�O
$JHQFH� ,QWHUQDWLRQDOH� GH� O
(QHUJLH� �$,(��� &H� WUDYDLO� SHUPHW� GH� SURPRXYRLU�� GH� WHVWHU� HW� G
RSWLPLVHU� FH� W\SH�G
LQVWDOODWLRQ�� $FWXHOOHPHQW�� LO� H[LVWH� GHV� V\VWqPHV� VRODLUHV� FRPELQpV� D\DQW� GHV� SHUIRUPDQFHV� GLVSDUDWHV��/
LQVWDOODWLRQ�$USqJH�pWXGLpH�GDQV�OH�/DERUDWRLUH�G
(QHUJpWLTXH�6RODLUH�HW�GH�3K\VLTXH�GX�%kWLPHQW�D�EpQpILFLp�G
DPpOLRUDWLRQV� OXL� SHUPHWWDQW� GH� VH� VLWXHU� SDUPL� OHV� V\VWqPHV� VRODLUHV� FRPELQpV� SHUIRUPDQWV�� 1RXV� DYRQV�pJDOHPHQW� pWXGLp� GHV� LQVWDOODWLRQV� VRODLUHV� GLWHV� LGpDOHV� �GUHDP V\VWHP�� UHJURXSDQW� GLIIpUHQWHV� FDUDFWpULVWLTXHV�LQWpUHVVDQWHV� GH� FHUWDLQV� V\VWqPHV� VLPXOpV� SDU� OHV� SDUWLFLSDQWV� j� OD� WkFKH� ���� /HV� UpVXOWDWV� VRQW� SURPHWWHXUV� HW�PRQWUHQW�DLQVL�XQ�GHV�FRQFHSWV�YHUV�OHTXHO�OH�GpYHORSSHPHQW�IXWXU�GHYUDLW�VH�WRXUQHU�'H� SOXV�� HQ� FROODERUDWLRQ� DYHF� O
(3)/� �/DERUDWRLUH� G¶DXWRPDWLTXH�� GHV� WHVWV� DYHF� XQH� QRXYHOOH� UpJXODWLRQ� GH�FKDXIIDJH�VRQW�HQ�FRXUV��/HV�SUHPLHUV�UpVXOWDWV�PRQWUHQW�XQ�JDLQ�G
HQYLURQ�����VXU�O
pFRQRPLH�G
pQHUJLH�IRVVLOH��$GGLWLRQQp� DX� �GUHDP� V\WHP��� FHWWH� QRXYHOOH� VWUDWpJLH� GH� UpJXODWLRQ� SHUPHWWUDLW� GH� VXUSDVVHU� WRXWHV� OHV�LQVWDOODWLRQV�VRODLUHV�DFWXHOOHV�
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1RPHQFODWXUH$* 6XUIDFH�WRWDOH�GH�FDSWHXUV�LQVWDOOpV�>P�@IVDY��H[W ([WHQGHG�IUDFWLRQDO�HQHUJ\�VDYLQJ�>�@IVDY�WKHUP )UDFWLRQDO�WKHUPDO�HQHUJ\�VDYLQJ�>�@IVL )UDFWLRQDO HQHUJ\ LQGLFDWRU >�@)6& 7DX[�GH�FRQVRPPDWLRQ�VRODLUH�>�@+M ,UUDGLDQFH�MRXUQDOLqUH�>N:K�P��M@4DX[��UpI (QHUJLH� GX� EU�OHXU� GH� O¶LQVWDOODWLRQ� GH�UpIpUHQFH�>N:K�D@4DX[��VRO (QHUJLH� GX� EU�OHXU� GH� O¶LQVWDOODWLRQ�VRODLUH�>N:K�D@4SpQDOLWp��VRO 3pQDOLWp�GH�O¶LQVWDOODWLRQ�VRODLUH�>N:K@4SpQDOLWp��UpI 3pQDOLWp� GH� O¶LQVWDOODWLRQ� GH� UpIpUHQFH�>N:K@4VHW��FK 9DOHXU�WKpRULTXH�G¶pQHUJLH�SRXU�IRXUQLU�OH�GHPDQGH�HQ�FKDXIIDJH�>N:K@

4VHW��(&6 9DOHXU�WKpRULTXH�G¶pQHUJLH�SRXU�IRXUQLU�OD� GHPDQGH� HQ� HDX� FKDXGH� VDQLWDLUH�>N:K@7DPE 7HPSpUDWXUH� j� O¶LQWpULHXU� GH� OD�PDLVRQ�>�&@7(&6 7HPSpUDWXUH� GH� O¶HDX� FKDXGH� VDQLWDLUH�>�&@:VRO (QHUJLH� pOHFWULTXH� GH� O¶LQVWDOODWLRQ�VRODLUH�>N:K�D@:UpI (QHUJLH� pOHFWULTXH� GH� O¶LQVWDOODWLRQ� GH�UpIpUHQFH�>N:K�D@KEU�OHXU��VRODLUH 5HQGHPHQW� GX� EU�OHXU� GH� O¶LQVWDOODWLRQ�VRODLUH�>�@KEU�OHXU��UpI 5HQGHPHQW� GX� EU�OHXU� GH� O¶LQVWDOODWLRQ�GH�UpIpUHQFH�>�@KpO 5HQGHPHQW�pOHFWULTXH�>�@
� ,1752'8&7,213RXU� DPpOLRUHU� OHV� SHUIRUPDQFHV� GHV� V\VWqPHV� VRODLUHV� FRPELQpV�� LO� \� D� GHX[�YRLHV�GLVWLQFWHV��/¶XQH� FRQFHUQH�O¶DPpOLRUDWLRQ� GX� V\VWqPH� VRODLUH� FRPELQp� VRXV� O¶DVSHFW� SK\VLTXH�� PDWpULHO�� /¶DXWUH� FRQFHUQH� WRXWH� OD� SDUWLH�LQWHOOLJHQFH��UpJXODWLRQ��&¶HVW�SRXU�H[SORLWHU�FHV�GHX[�YRLHV�TXH�O¶(,9'�HW�O¶(3)/�RQW�pWp�PDQGDWpV�SDU�O¶2IILFH�)pGpUDO�GH�O¶(QHUJLH��2)(1��GXUDQW�FHWWH�DQQpH��&H�GRFXPHQW�GpFULW�OH�WUDYDLO�HIIHFWXp�j�O¶(,9'�GDQV�OH�FDGUH�GH�OD�WkFKH����GH�O¶$JHQFH�,QWHUQDWLRQDOH�GH�O¶(QHUJLH��$,(��3RXU�DWWHLQGUH�FHV�REMHFWLIV��QRXV�DYRQV�PLV�j�GLVSRVLWLRQ�XQ�V\VWqPH�VRODLUH�FRPELQp�LQVWUXPHQWp��W\SH�$USqJH�GH� OD� PDLVRQ� $JHQD� pQHUJLHV�� DLQVL� TXH� OH� SURJUDPPH� VLPXODQW� XQH� PDLVRQ� >�@�� 'qV� ORUV�� LO� HVW� SRVVLEOH� GH�YDOLGHU� HW� GH� FRPSDUHU� OD� FRPPDQGH� RSWLPDOH� SUpGLFWLYH� GH� O¶(3)/� j� OD� UpJXODWLRQ� GH� VpULH� LPSODQWpH� VXU� OH�V\VWqPH�VRODLUH�FRPELQp�1RXV�DYRQV�pJDOHPHQW�SDUWLFLSp�DX[�GLIIpUHQWHV� UHQFRQWUHV�GH� OD� WkFKH����GH� O¶$,(�HW�H[pFXWp� OH� WUDYDLO�TXL�HQ�GpFRXOH ��HQ�SDUWLFXOLHU�UHODWLI�DX[�VLPXODWLRQV�GH�O¶LQVWDOODWLRQ�VRODLUH�FRPELQpH�DYHF�OH�ORJLFLHO�7UQV\V�/H�JURXSH�GH�WUDYDLO�GH�OD�WkFKH����pWDLW�GLYLVp�HQ�WURLV�VRXV�WkFKHV�V¶RFFXSDQW�GH�GRPDLQHV�ELHQ�VSpFLILTXHV6RXV�WkFKH�$ � &ODVVLILFDWLRQ�HW�GLYXOJDWLRQ�GHV�UpVXOWDWV�GHV�GHX[�DXWUHV�VRXV�WkFKHV�6RXV�WkFKH�% � 'pYHORSSHPHQW� GH� PpWKRGHV� GH� WHVWV� SRXU� V\VWqPHV� VRODLUHV� FRPELQpV�� 3OXVLHXUV� SD\V�GpYHORSSHQW� VLPXOWDQpPHQW� GHV� EDQFV� G¶HVVDLV� SRXU� FHV� LQVWDOODWLRQV �� HQ� 6XLVVH�� OH� 63)� >�@� j�5DSSHUVZLO�D�PLV�HQ�SODFH�FH�W\SH�GH�EDQF�6RXV�WkFKH�& � &RPSDUDLVRQ� HW� RSWLPLVDWLRQ� j� O¶DLGH� GH� VLPXODWLRQV� QXPpULTXHV� XWLOLVDQW� OH� ORJLFLHO�7516<6��&¶HVW�GDQV�OH�FDGUH�GH�FH�JURXSH�GH�WUDYDLO�TXH�QRXV�DYRQV�DQDO\Vp�HW�VLPXOp�OH�V\VWqPH�VRODLUH�FRPELQp�$USqJH�$� FKDFXQH� GH� QRV� UHQFRQWUHV�� GDQV� OH� FDGUH� GH� OD� VRXV�WkFKH�&�� FKDFXQ� SUpVHQWH� O¶DYDQFHPHQW� GH� VRQ� WUDYDLO�GXUDQW�OHV�VL[�PRLV�pFRXOpV��(Q�SOXV�GH�FHV�SUpVHQWDWLRQV��QRXV�DYRQV�HX�O¶RSSRUWXQLWp�GH�SUpVHQWHU�OH�WUDYDLO�GH�PHVXUHV�HIIHFWXp�j�'RPEUHVVRQ �������������>�@$�OD�ILQ�G¶XQH�WHOOH�WkFKH��OH�GpVLU�FRPPXQ�HVW�GH�GpILQLU�TXHO�HVW�RX�TXHO�VHUDLW�OH�V\VWqPH�VRODLUH�FRPELQp�LGpDO��DYHF� XQ� IVDY WUqV� pOHYp��� DSSHOp� ©GUHDP� V\VWHPª��&KULV� %DOHV� �6RODU� HQHUJ\� UHVHDUFK� FHQWHU�6(5&��%RUOlQJH��6XqGH�� HW� QRXV�PrPHV� DYRQV� pWp�PDQGDWpV� SRXU� pWXGLHU� XQH� WHOOH� LQVWDOODWLRQ��1RXV� DYRQV� GRQF� UDVVHPEOp� OHV�SRLQWV�IRUWV�GH�FKDTXH�V\VWqPH�VRODLUH�FRPELQp�VLPXOp�GDQV�OH�FDGUH�GX�SURMHW�GH�OD�WkFKH����SRXU�REWHQLU�QRWUH�GUHDP�V\VWHP�'XUDQW� O¶DQQpH� ������ GHX[� UHQFRQWUHV� GHV� SDUWLFLSDQWV� j� OD� WkFKH ��� RQW� pWp� RUJDQLVpHV�� OD� SUHPLqUH� HQ� DYULO� j�2VOR��1RUYqJH���/D�VHFRQGH�HQ�VHSWHPEUH�j�%DG�%OXPDX��$XWULFKH���&HWWH�GHUQLqUH�ILQDOLVDLW�WURLV�DQV�GH�PLVH�HQ�FRPPXQ�GX�WUDYDLO�GHV�GLIIpUHQWHV�pTXLSHV�/H�©KDQG�ERRNª��RXYUDJH�TXL GpFULUD�WRXW�OH�WUDYDLO�DFFRPSOL�DX�FRXUV�GH�FH�PDQGDW�GRLW�rWUH�pGLWp�DX�GpEXW�GH�O¶DQQpH� ������ OHV� GHUQLHUV� GpWDLOV� RQW� pWp� PLV� DX� SRLQW� HQ� DFFRUG� DYHF� OHV� SDUWLFLSDQWV� HW� OHV� DXWHXUV�



�

� '(),1,7,216��� 7$8;�'¶(1(5*,(�(&2120,6((3RXU�SHUPHWWUH� OD�FRPSDUDLVRQ�GHV� LQVWDOODWLRQV�VRODLUHV�FRPELQpHV��XQ�JURXSH�GH�SHUVRQQHV��GRQW�QRXV�IDLVRQV�SDUWLH��D�GpILQL�SOXVLHXUV�FULWqUHV�GDQV�OH�FDGUH�GH�OD�WkFKH����&HV� FULWqUHV� VRQW� GHV� UDSSRUWV� HQWUH� O¶pQHUJLH� SULPDLUH� FRQVRPPpH� SDU� OH� V\VWqPH� VRODLUH� FRPELQp� HW� FHOOH�FRQVRPPpH�SDU� OH� V\VWqPH�GH� UpIpUHQFH� �FKDXGLqUH�FRQYHQWLRQQHOOH� j�JD]�RX�j�PD]RXW��� ,O� H[LVWH� WURLV� FULWqUHV�GLVWLQFWV �IVDY�WKHUP �IUDFWLRQDO�WKHUPDO�HQHUJ\�VDYLQJ�FH�FULWqUH�QH�SUHQG�HQ�FRPSWH�TXH�OD�SDUWLH�WKHUPLTXH��F¶HVW�j�GLUH�O¶pQHUJLH�SULPDLUH�IRXUQLH�DX�EU�OHXU��JD]�RX�PD]RXW��� /H� IVDY�WKHUP HVW� O¶LQGLFDWHXU� SULQFLSDO� SHUPHWWDQW� G¶LGHQWLILHU� VL� O¶LQVWDOODWLRQ� VRODLUH� FRPELQpH� HVW� GH�ERQQH�RX�GH�PDXYDLVH�TXDOLWp��pQHUJpWLTXHPHQW�SDUODQW��IVDY�H[W �H[WHQGHG�IUDFWLRQDO�HQHUJ\�VDYLQJ�FH� WHUPH�LQWURGXLW� OD�QRWLRQ�GH�FRQVRPPDWLRQ�G¶pQHUJLH�pOHFWULTXH��:���/D�YDOHXU�GX�UHQGHPHQW�GH�SURGXFWLRQ�G¶pQHUJLH�pOHFWULTXH�HVW�IL[p�j������/H�IVDY�H[W D�pWp� LQWURGXLW�SRXU�WHQLU�FRPSWH�GH�OD�FRQVRPPDWLRQ�GH�OD�SRPSH�VRODLUH�TXL�Q¶H[LVWH�SDV�GDQV�XQH�LQVWDOODWLRQ�FRQYHQWLRQQHOOH�IVL �IUDFWLRQDO�HQHUJ\�LQGLFDWRU�FHWWH� H[SUHVVLRQ� SUHQG� HQ� FRPSWH� OHV� pQHUJLHV� WKHUPLTXHV� HW� pOHFWULTXHV�� DLQVL� TX¶XQH� IRQFWLRQ� GH� SpQDOLWp� TXL�GpSHQG� GX� QRQ�UHVSHFW� GHV� WHPSpUDWXUHV� GH� FRQVLJQH� �HDX� FKDXGH� VDQLWDLUH� HW� WHPSpUDWXUH� DPELDQWH���ILJXUHV � HW ���

ILJXUH�� ��SpQDOLWpV�SRXU�FKDXIIDJH�>�@ ILJXUH�� ��SpQDOLWpV SRXU�(&6�>�@/H� IVL SHUPHW� GH� YpULILHU� TXH� O¶LQVWDOODWLRQ� VRODLUH� IRXUQLW� VXIILVDPPHQW� G¶pQHUJLH� SRXU� DVVXUHU� OH� FRQIRUW� GHV�KDELWDQWV��3RXU�XQH�LQVWDOODWLRQ�VDQV�SpQDOLWp��OD�FRXUEH�GX�IVL HVW�pJDOH�j�FHOOH�GX�IVDY�H[W��/H�WRWDO�GHV�SpQDOLWpV��QH�GRLW�SDV�GpSDVVHU����GH�OD�FRQVRPPDWLRQ�G¶pQHUJLH�FKDXIIDJH�HW�G¶(&6�
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��� 7$8;�'(�&216200$7,21�62/$,5(��)6&��)5$&7,21$/�6$9,1*�&2168037,21�/HV� SHUIRUPDQFHV� G¶XQ� V\VWqPH� VRODLUH� FRPELQp� VRQW� GpSHQGDQWHV� G¶XQH� SDUW� GH� OD� FRQVRPPDWLRQ� G¶pQHUJLH��SRXU� OH� FKDXIIDJH� HW� SRXU� O¶HDX� FKDXGH� VDQLWDLUH�� HW� G¶DXWUH�SDUW��GH� OD� UHVVRXUFH� VRODLUH�j�GLVSRVLWLRQ��&H�TXL�LPSOLTXH� TXH� OD� YDOHXU� GX� IVDY YDULH� HQ� IRQFWLRQ� GX� FOLPDW�� GX� EkWLPHQW� HW� GH� OD� VXUIDFH� GH� FDSWHXUV� VRODLUHV�WKHUPLTXHV� LQVWDOOpV��0�� 7KRPDV� /HW]� �$6'(5�� 6DLQW�$OEDQ�/H\VVH�� )UDQFH�� D� LGHQWLILp� XQH� YDULDEOH� DSSHOpH�WDX[�GH�FRQVRPPDWLRQ�VRODLUH�)6&�LQFOXDQW�GHX[�SDUDPqWUHV �
✸ /D�FRQVRPPDWLRQ�G¶pQHUJLH�IRVVLOH�G¶XQH�LQVWDOODWLRQ�FRQYHQWLRQQHOOH
✸ /¶pQHUJLH�VRODLUH�UHoXH�SDU�OHV�FDSWHXUV/H�)6&�Q¶HVW�DXWUH�TXH�OH�PLQLPXP�GH�OD�FRQVRPPDWLRQ�G¶pQHUJLH�IRVVLOH�G¶XQH�LQVWDOODWLRQ�FRQYHQWLRQQHOOH�HW�GH� O¶pQHUJLH� VRODLUH� UHoXH� SDU� OHV� FDSWHXUV� GLYLVp� SDU� OD� FRQVRPPDWLRQ� G¶pQHUJLH� IRVVLOH� G¶XQH� LQVWDOODWLRQ�FRQYHQWLRQQHOOH��ILJXUH�����TXL�VH�WUDGXLW�SDU�O¶pTXDWLRQ�VXLYDQWH �
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ILJXUH�� ��,OOXVWUDWLRQ�GHV�SDUDPqWUHV�GX�)6&�SRXU�OH�FOLPDW�GH�=�ULFK�DYHF��� P� GH�FDSWHXUV�SODQV�HW�XQH�GHPDQGH�FKDXIIDJH�GH��� N:K�P��D��OD�YDOHXU�GX�)6&�HVW�GH�������
��� &203$5$,62163RXU�FKDTXH�V\VWqPH�VLPXOp��LO�\�D����SRLQWV�FDOFXOpV�TXL�SHUPHWWHQW�GH�WUDFHU�OHV�JUDSKHV�GH�FRPSDUDLVRQ��&HV�SRLQWV�VRQW�LVVXV�GHV�FRPELQDLVRQV�REWHQXHV�DYHF�OHV�YDULDEOHV�VXLYDQWHV �
✸ /H�OLHX��=�ULFK��&DUSHQWUDV�HW�6WRFNKROP�
✸ /D�GHPDQGH�HQ�FKDXIIDJH���������HW�����N:K�P��D� ��OD�GHPDQGH�HQ�(&6�HVW�IL[H��������N:K�M�
✸ /D�VXUIDFH�GH�FDSWHXU��������HW����P��1RXV�UHPDUTXRQV�TXH�SRXU�WRXWHV�OHV�YDOHXUV�GH IVDY�WKHUP��IVDY�H[W��IVL OH�V\VWqPH�FRPELQp�$USqJH��VH�VLWXH�ELHQ�VXU�OH�PDUFKp�HXURSpHQ�GHV�LQVWDOODWLRQV�VLPXOpHV��ILJXUHV���j����
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ILJXUH����FRPSDUDLVRQ�GHV�GLIIpUHQWV�V\VWqPHV�VRODLUHV�FRPELQpV�IVDY�WKHUP ����$USqJH�GH�$JHQD�>�@�

ILJXUH����)VDY�H[W HQ�IRQFWLRQ�GX�)6&�>�@

ILJXUH����)VL HQ�IRQFWLRQ�GX�)6&�>�@

%UqYH� GHVFULSWLRQ� >�@� GHV� GLIIpUHQWV� V\VWqPHV�VRODLUHV�FRPELQpV �� &XYH� SRXU� (&6� DYHF� pFKDQJHXUV� LQWHUQHV��VRODLUH� HW� FKDXIIDJH�� HW� FKDXGLqUH� H[WHUQH��(FKDQJHXU�j�SODTXH�SRXU�FKDXIIDJH�GLUHFW�� &XYH� SRXU� (&6� DYHF� pFKDQJHXUV� LQWHUQHV��VRODLUH� HW� FKDXIIDJH�� HW� FKDXGLqUH� H[WHUQH��&KDXIIDJH�GLUHFW�GDQV�GDOOH�� &XYH� SRXU� (&6� DYHF� pFKDQJHXUV� LQWHUQHV��VRODLUH� HW� GRXEOH� SRXU� OH� FKDXIIDJH�� HW�FKDXGLqUH�H[WHUQH�� &XYH� SRXU� FKDXIIDJH� DYHF� pFKDQJHXUV� LQWHUQHV�HW�EU�OHXU�LQWpJUp�� &XYH� (&6� GDQV� FXYH� FKDXIIDJH� DYHF� XQ�pFKDQJHXU�LQWHUQH�SRXU�OH�VRODLUH��� &XYH� SRXU� FKDXIIDJH� DYHF� pFKDQJHXUV� LQWHUQHV��VRODLUH� HW� (&6�� HW� FKDXGLqUH� H[WHUQH�� $SSRLQW�pOHFWULTXH�LQWpJUp��� &XYH� SRXU� FKDXIIDJH� DYHF� pFKDQJHXU� LQWHUQH�SRXU� OH� VRODLUH� HW� pFKDQJHXU� H[WHUQH� FRPSDFWH�SRXU�O¶(&6��%U�OHXU�LQWpJUp��&XYH�ELHQ�VWUDWLILpH��SLSHV���� &XYH� SRXU� FKDXIIDJH� DYHF� pFKDQJHXUV� H[WHUQHV�FRPSDFWHV� SRXU� O¶(&6� HW� OH� VRODLUH�� &XYH�WDPSRQ�SRXU�O¶(&6��&KDXGLqUH�H[WHUQH��6\VWqPH�SRXU�ORFDWLIV�
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� 237,0,6$7,21�'8�6<67(0(�62/$,5(�&20%,1(��� 7+(50,48('HSXLV� OH� GpEXW� GH� OD� WkFKH� ���� OH� V\VWqPH� VRODLUH� FRPELQp� $USqJH� G
$JHQD� D� pWp� VLPXOp� DYHF� OH� ORJLFLHO�7516<6��'H�QRPEUHXVHV�VLPXODWLRQV�HW�PHVXUHV�RQW�SHUPLV�XQH�DXJPHQWDWLRQ�GX�IVDY GH�� SRLQWV��$FWXHOOHPHQW��QRXV� REWHQRQV� XQ� IVDY� WKHUP GH ������ SRXU� OH� FDV� GH� EDVH� �FOLPDW� GH� =�ULFK�� �� P� GH� FDSWHXUV� SODQV�� XQH�FRQVRPPDWLRQ�HQ�FKDXGH�VDQLWDLUH�GH ���� N:K�MRXU��XQH�GHPDQGH�HQ�FKDXIIDJH�GH��� N:K�P� D�HW�XQH�65(�GH���� P���'H������j����� � �������VXU� OH� IVDY�� WKHUP��/HV�PRGLILFDWLRQV�DSSRUWpHV�RQW�pWp� LQWURGXLWHV�FKH]� OH� IDEULFDQW�FDU�HOOHV�pWDLHQW�SHX�FR�WHXVHV�HW�HQJHQGUDLHQW�GHV�JDLQV�WKHUPLTXHV�LPSRUWDQWV��>�@1RXV� UHPDUTXRQV� TXH� QRXV� DUULYRQV� j� OD� OLPLWH� GHV� SRVVLELOLWpV� G¶DPpOLRUDWLRQ GH� O¶LQVWDOODWLRQ� GDQV� VD�FRQILJXUDWLRQ�DFWXHOOH���� 5(*8/$7,21/H� UpJXODWHXU� (OHVWD�� LQVWDOOp� GH� VpULH� VXU� OH� V\VWqPH� VRODLUH� FRPELQp� $USqJH�� HVW� XQ� UpJXODWHXU� FODVVLTXH��7RXWHIRLV��LO�LQWqJUH�TXHOTXHV�IRQFWLRQV�DYDQFpHV��FRPPH�SDU�H[HPSOH ��XQH�DGDSWDWLRQ�DXWRPDWLTXH�GH�OD�FRXUEH�GH�FKDXIIH�VHORQ�OH�FRPSRUWHPHQW�WKHUPLTXH�GX�EkWLPHQW�0�� 7KLHUU\� 3UXG¶KRPPH� �/DERUDWRLUH� G¶DXWRPDWLTXH�� (3)/�� /DXVDQQH�� D� GpYHORSSp� XQ� UpJXODWHXU� RSWLPDO�SUpGLFWLI��TXL�XWLOLVH�OHV�SUpYLVLRQV�PpWpRURORJLTXHV�SRXU�PD[LPLVHU�O¶pFRQRPLH�G¶pQHUJLH�IRVVLOH�XWLOLVpH�FRPPH�DSSRLQW�SRXU�OH�V\VWqPH�VRODLUH�FRPELQp�3RXU� SHUPHWWUH� OD� YDOLGDWLRQ� GH� FH� QRXYHDX� UpJXODWHXU�� QRXV� O¶DYRQV� LQVWDOOp� VXU� OH� V\VWqPH� VRODLUH� FRPELQp�LQVWUXPHQWp��VRQGHV�GH�WHPSpUDWXUHV��GpELWPqWUH�«���$�O¶DLGH�G¶XQ�3&� QRXV�DYRQV�VLPXOp�XQH�PDLVRQ� VHORQ�OH�PRGqOH� GH� 0�� 0DQXHO� %DXHU� >�@�� (Q� FH� TXL� FRQFHUQH� OHV� FDSWHXUV� VRODLUHV�� QRXV� OHV� DYRQV� VLPXOpV� DYHF� XQ�pPXODWHXU�>�@��WURLV�FRUSV�GH�FKDXIIHV�pOHFWULTXHV���FH�TXL�QRXV�SHUPHW�GH�UHSURGXLUH�GHV�SURILOV�G¶HQVROHLOOHPHQW�MRXUQDOLHU��/HV�GpWDLOV�GH�FHWWH�YDOLGDWLRQ�VH�WURXYH�GDQV�>�@�/HV�GLIIpUHQWV�JURXSHV�GH�WUDYDLO�GH�OD�WkFKH����RQW�PDQLIHVWp�XQ�JUDQG�LQWpUrW�TXDQW�DX[�UpVXOWDWV�TXH�QRXV�DOORQV�REWHQLU�DYHF�OD�UpJXODWLRQ�SUpGLFWLYH��LOV�FRPSWHQW�VXU�QRXV�SRXU�TXH�QRXV OHXU�WUDQVPHWWLRQV�OHV�UpVXOWDWV�GH�QRV�HVVDLV� GH� YDOLGDWLRQ�� /HV� HVVDLV� VH� SRXUVXLYHQW�� PDLV� OHV� UpVXOWDWV� SURYLVRLUHV� PRQWUH� XQ� JDLQ� GH� ���� VXU�O¶pFRQRPLH�G¶pQHUJLH�G¶DSSRLQW���� (1(5*,(�*5,6(/D�FRPSDUDLVRQ�HW� O¶RSWLPLVDWLRQ�GHV�GLIIpUHQWV�V\VWqPHV�VRODLUHV�FRPELQpV��GX�SRLQW�GH�YXH�GH� OHXU�HIILFDFLWp��pWDLHQW� VDQV� QXO� GRXWH� OHV� REMHFWLIV� SULQFLSDX[� GH� FHWWH� WkFKH� ���� &HSHQGDQW�� LO� QRXV� HVW� SDUX� HVVHQWLHO� GH�FRPSDUHU�pJDOHPHQW� OH�SRLGV�HW� O¶pQHUJLH�JULVH�GH�FKDTXH� LQVWDOODWLRQ��'DQV�FH�GRPDLQH��OH�V\VWqPH�$USqJH�HVW�WUqV� ORXUG� HW� SRVVqGH� XQH� pQHUJLH� JULVH� WUqV� pOHYpH� SDU� UDSSRUW� DX[� DXWUHV� V\VWqPHV� �ILJXUHV� �� j� ����� &HV�GLIIpUHQFHV� LPSRUWDQWHV� VRQW�GXHV�DX[�FDSWHXUV�� OH� FDSWHXU�$]XU�G¶$JHQD�SRVVqGH�XQ�FDGUH�HQ�DOXPLQLXP�SRXU�FKDTXH�� P� HW�XQ�DEVRUEHXU�FRPSRVp�GH�GHX[�IHXLOOHV�G¶DFLHU�LQR[\GDEOH��HW�pJDOHPHQW�j�XQH�PDVVH�LPSRUWDQWH�G¶DFLHU�SRXU�OD�SURWHFWLRQ�GHV�FRQQHFWLRQV�K\GUDXOLTXHV��GX�EU�OHXU�HW�GH�OD�SDUWLH�pOHFWULTXH��(Q�UHYDQFKH��GH�SDU�FHV� ERQQHV�SHUIRUPDQFHV� �ILJXUH� ���� OH� WHPSV� GH� UHPERXUVHPHQW�pQHUJpWLTXH� �SD\EDFN WLPH��G
$USqJH�HVW�SOXV�FRXUW�TXH�FHOXL�GH�FHUWDLQV�V\VWqPHV�TXL�RQW�XQH�PDVVH�HW�XQH�pQHUJLH�JULVH�SOXV�IDLEOH��ILJXUH����GHUQLqUH�OLJQH��

ILJXUH����(QHUJLH�JULVH�SDU�FRPSRVDQW�SRXU�OH�V\VWqPH�VRODLUH�FRPELQp�$USqJH ILJXUH����3RLGV�SDU�FRPSRVDQW�SRXU�OH�V\VWqPH�VRODLUH�FRPELQp�$USqJH
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ILJXUH����7DEOHDX�GH�FRPSDUDLVRQ�GH�O¶pQHUJLH�JULVH�HW�GX�SD\EDFN�WLPH�GH�GLIIpUHQWV�V\VWqPHV�VRODLUHV�FRPELQpV >�@

ILJXUH�����7DEOHDX�GH�FRPSDUDLVRQ�GX�SRLGV�GH�GLIIpUHQWV�V\VWqPHV�VRODLUHV�FRPELQpV�>�@
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� '5($0 6<67(0��6<67(0(�'(�,'($/�/HV�GLIILFXOWpV�j�DXJPHQWHU�OHV�SHUIRUPDQFHV�GX�V\VWqPH�VRODLUH�FRPELQp�$USqJH�GDQV�VD�FRQILJXUDWLRQ�DFWXHOOH��QRXV� RQW� DPHQp� j� VLPXOHU� GHX[� LQVWDOODWLRQV� DSSHOpHV� © GUHDP� V\VWHPV ª� �'6�� HW�'6���� 3RXU� OHV� VLPXODWLRQV��QRXV� DYRQV� XWLOLVp� GHV�PRGXOHV� GpYHORSSpV� GDQV� OH� FDGUH� GH� OD� WkFKH� ���� 1RXV� DYRQV� WHQX� FRPSWH� GH� TXDWUH�FULWqUHV�SULQFLSDX[�SRXU�FRQGXLUH�QRV�UpIOH[LRQV �
✸ 7HFKQLTXHV��XWLOLVDWLRQ�GHV�FRQQDLVVDQFHV�HXURSpHQQHV�DFWXHOOHV�
✸ (QHUJpWLTXH��UpGXFWLRQ�GH�OD�FRQVRPPDWLRQ�pOHFWULTXH�
✸ (FRORJLTXH��LQIOXHQFH�VXU�O¶HQYLURQQHPHQW�
✸ &RPPHUFLDO��DUJXPHQW�GH�YHQWH�/HV�SDUDJUDSKHV�VXLYDQWV�H[SRVHQW�OHV�GLIIpUHQWHV�YDULDQWHV�DYHF�OHXUV�DYDQWDJHV�HW�LQFRQYpQLHQWV���� &,5&8,7�62/$,5(1RXV�DYRQV�FKRLVL�G¶XWLOLVHU�XQH�FKDUJH�VRODLUH�VWUDWLILpH��'HX[�SRVVLELOLWpV�V¶RIIUHQW�j�QRXV�

ILJXUH��� ��FLUFXLW�VRODLUH�DYHF�pFKDQJHXU�LQWHUQH��RX�H[WHUQH��HW�YDVH�G¶H[SDQVLRQ

$YDQWDJHV � /HV�FDSWHXUV�SHXYHQW�rWUH�SODFpV�SOXV�EDV�TXH�OD�FXYH0HLOOHXUHV�H[SpULHQFH�GDQV�FH�GRPDLQH�HQ�6XLVVH
,QFRQYpQLHQWV � (DX�JO\FROpH6XUFKDXIIHV�SRVVLEOHV�HQ�pWp&LUFXODWLRQ�QRFWXUQH�SRXU�DEDLVVHPHQW�GH�OD�WHPSpUDWXUH9DVH�G¶H[SDQVLRQ

ILJXUH��� ��FLUFXLW�VRODLUH�© GUDLQEDFN ª��OD�FXYH�IDLW�RIILFH�GH�YDVH�G¶H[SDQVLRQ
$YDQWDJHV � 3DV�G¶HDX�JO\FROpH3DV�G¶pFKDQJHXU�GH�FKDOHXU3DV�GH�VXUFKDXIIH�GH�OD�FXYH�HW�GHV�FDSWHXUV3DV�GH�FLUFXODWLRQ�QRFWXUQH�SRXU�O¶DEDLVVHPHQW�GH�WHPSpUDWXUH�3DV�GH�YDVH�G¶H[SDQVLRQ�SRXU�WRXWH�O¶LQVWDOODWLRQ��VRODLUH�HW�FKDXIIDJH�
,QFRQYpQLHQWV � /HV�FDSWHXUV�GRLYHQW�rWUH�SODFpV�SOXV�KDXW�TXH�OD�FXYH/HV�FRQGXLWHV�GRLYHQW�rWUH�KRUV�JHO



��

��� &,5&8,7�'¶($8�&+$8'(�6$1,7$,5(8QH�GHV�SUpRFFXSDWLRQV�GX�PDUFKp�DFWXHO�HVW�OH�SUREOqPH�GH�OD�OpJLRQHOORVH��$LQVL��QRWUH�FKRL[�V¶HVW�SRUWp�VXU�OD�SUpSDUDWLRQ�G¶HDX�FKDXGH� LQVWDQWDQpH�� ,O�\�D GHX[�SRVVLELOLWpV�SRXU�FHWWH�SUpSDUDWLRQ��VRLW�XQ�pFKDQJHXU� LQWHUQH��ILJXUH�����RX�XQ�pFKDQJHXU�H[WHUQH�FRPSDFW��ILJXUH�����

ILJXUH�����pFKDQJHXU�LQWHUQH�SRXU�OD�SUpSDUDWLRQ�GH�O¶(&6$YDQWDJHV� 3DV�GH�SRPSH3DV�GH�UpJXODWLRQ,QFRQYpQLHQWV � (QWDUWUDJH0LWLJHXU�WKHUPRVWDWLTXH

ILJXUH�����pFKDQJHXU�H[WHUQH�FRPSDFW�SRXU�OD�SUpSDUDWLRQ�GH�O¶(&6$YDQWDJHV� 3HX�G¶HQWDUWUDJH3DV�GH�PLWLJHXU�WKHUPRVWDWLTXH,QFRQYpQLHQWV � %HVRLQ�G¶XQH�UpJXODWLRQ%HVRLQ�G¶XQH�SRPSH
��� $332,17eYLGHPPHQW��QRXV�FKRLVLVVRQV�GH VLPXOHU� OH�GUHDP�V\VWHP�DYHF�XQ�EU�OHXU�j�JD]�j�FRQGHQVDWLRQ��OH�UHQGHPHQW�G¶XQ�WHO�EU�OHXU�HVW�WUqV�pOHYp���0DLV��XQH�IRLV�HQFRUH�GHX[�FKRL[�VRQW�HQYLVDJHDEOHV�
✸ /H�EU�OHXU�LQWHUQH
✸ /D�FKDXGLqUH�H[WHUQH��FRPSDFWH�

ILJXUH�����FXYH�DYHF�EU�OHXU�LQWpJUp$YDQWDJHV� *DLQ�GH�SODFH,QFRQYpQLHQWV � 3HUWHV�WKHUPLTXHV�SOXV�LPSRUWDQWHV
ILJXUH�����FXYH�FRQQHFWpH�j�XQH�FKDXGLqUH�H[WHUQH$YDQWDJHV� 0RLQV�GH�SHUWHV�WKHUPLTXH,QFRQYpQLHQWV � %HVRLQ�GH�SOXV�GH�SODFH



��

��� &89(/D�FXYH�GX�V\VWqPH�VRODLUH�FRPELQp�GRLW�rWUH�ELHQ� LVROpH��/HV�FRQQH[LRQV�K\GUDXOLTXHV�GRLYHQW�VH�IDLUH� OH�SOXV�VRXYHQW�HQ�EDV�GH�FXYH��FH�TXL�pYLWH�OHV�SHUWHV�WKHUPLTXHV�SDU�FRQYHFWLRQ�QDWXUHOOH��8QH�FXYH�VWUDWLILpH�GLPLQXH�OD�TXDQWLWp�GHV�SHUWHV�WKHUPLTXHV��3RXU�XQH�PDLVRQ�IDPLOLDOH�XQH�FXYH�GH�����j �����OLWUHV�HVW�DGpTXDWH���� &,5&8,7�&+$8))$*(3RXU� OH� FKDXIIDJH�� QRXV� WHVWRQV� GHX[� VWUDWpJLHV� O¶XQH� HVW� XQ�PRGH� FODVVLTXH� �ERXFOH� FKDXIIDJH� FRQQHFWpH� j� OD�FXYH���O¶DXWUH�HVW�XQ�FKDXIIDJH�GLUHFW�GHSXLV�OH�FLUFXLW�VRODLUH�DYHF�OD�SRVVLELOLWp�GH�SDVVHU�HQ�PRGH FODVVLTXH�

ILJXUH�����FLUFXLW�GH�FKDXIIDJH�FODVVLTXH ILJXUH�����V\VWqPH�VRODLUH�FRPELQp�DYHF�SRVVLELOLWp�GH�FKDXIIDJH�GLUHFW�GHSXLV�OD�ERXFOH�VRODLUH��� &+2,;1RXV� DYRQV� FKRLVL� GH� FRQVWUXLUH� XQ� V\VWqPH� © GUDLQ� EDFN ª�� GpSRXUYX� G¶DQWL�JHO� FRPSRVp� G¶XQH� FXYH� ELHQ�VWUDWLILpH�GRQW�OHV�GLPHQVLRQV�SHUPHWWHQW�GH�SDVVHU�SDU�OHV�SRUWHV�ORUV�GH�OD�PLVH�HQ�SODFH��/HV�SDQQHDX[�VRODLUHV�XWLOLVpV� VRQW� OHV�PrPHV� TXH� FHX[� XWLOLVpV� SRXU� VLPXOHU� OHV� LQVWDOODWLRQV� GHV� SDUWLFLSDQWV� j� OD� WkFKH� ����&RPPH�O¶pFKDQJHXU�H[WHUQH��j�SODTXHV��HW� O¶pFKDQJHXU� LQWHUQH��VHUSHQWLQ��SRXU�OD�SUpSDUDWLRQ�GH� O¶HDX�FKDXGH�VDQLWDLUH�VRQW� G¶pJDOH� SHUIRUPDQFH�� QRXV� DYRQV� VLPXOp� QRWUH� © GUHDP� V\VWHP ª� DYHF� O¶pFKDQJHXU� LQWHUQH�� 1RXV� DYRQV�GpFLGp�GH�JDUGHU�OHV�GHX[�SRVVLELOLWpV�G¶DSSRLQW��EU�OHXU�LQWpJUp�HW�FKDXGLqUH�H[WHUQH��FDU�QRXV�DYRQV�YRXOX�OHV�FRPSDUHU�� 'DQV� XQ� SUHPLHU� WHPSV�� QRXV� DYRQV� FKRLVL� OD� VROXWLRQ� GX� FKDXIIDJH� GLUHFW�� SOXV� FRPSOLTXpH� PDLV�OpJqUHPHQW�SOXV�SHUIRUPDQWH�DYHF�OH�EU�OHXU�LQWpJUp��'6����3DU�OD�VXLWH��DILQ�GH�VLPSOLILHU��QRXV DYRQV�FKRLVL�XQH�ERXFOH�GH�FKDXIIDJH�FRQYHQWLRQQHO�SRXU�O¶LQVWDOODWLRQ�DYHF�FKDXGLqUH�H[WHUQH��'6����ILJXUHV����HW�����

ILJXUH��� ��VFKpPD�G¶XQ�GUHDP�V\VWHP�DYHF�EU�OHXU�LQWpJUp�HW�FKDXIIDJH�GLUHFW�'6�



��

ILJXUH�����VFKpPD�G¶XQ�©GUHDP�V\VWHPª�DYHF�FKDXGLqUH�H[WHUQH�'6���� 5(*8/$7,21����� '6�
*HVWLRQ�GH�O¶DSSRUW�VRODLUH/H�SULQFLSH�GH�EDVH�HVW�GH�IRXUQLU�OH�SOXV�UDSLGHPHQW�SRVVLEOH�OD�GHPDQGH�HQ�pQHUJLH�SRXU�OH�FKDXIIDJH�RX�SRXU�O¶HDX� FKDXGH� VDQLWDLUH�� $ILQ� G¶XWLOLVHU� OHV� FDSWHXUV� j� OD� SOXV� EDVVH� WHPSpUDWXUH� SRVVLEOH� HW� G¶REWHQLU� DLQVL� OH�PHLOOHXU� UHQGHPHQW� WKHUPLTXH�� F¶HVW� OD� GHPDQGH� OD� PRLQV� pOHYpH� TXL� HVW� VDWLVIDLWH� HQ� SUHPLHU�� /H� JUDSKH� FL�GHVVRXV�UHSUpVHQWH�O¶pYROXWLRQ�GH�OD�YLWHVVH�GX�FLUFXODWHXU�VRODLUH�HQ�IRQFWLRQ�GHV�WHPSpUDWXUHV�GDQV�OH�V\VWqPH�

ILJXUH �� ��JHVWLRQ�GH�OD�SRPSH�VRODLUH$YHF�
✸ 7D � WHPSpUDWXUH�GH�FRQVLJQH�GH�FKDXIIDJH�RX�G¶HDX�FKDXGH�VDQLWDLUH��(Q�FRXUV�GH�IRQFWLRQQHPHQW�OD�SHQWH�GX�JUDSKLTXH�pYROXH�HQ�SHUPDQHQFH�
✸ 7FDSW � WHPSpUDWXUH�GHV�FDSWHXUV
✸ 7EDVBFXYH � WHPSpUDWXUH�HQ�EDV�GH�OD�FXYH
✸ '7RQ � GLIIpUHQFH� GH� WHPSpUDWXUH� HQWUH� FHOOH� GHV� FDSWHXUV� HW� FHOOH� GX� EDV� GH� OD� FXYH� SRXU�O¶HQFOHQFKHPHQW�GX�FLUFXODWHXU�VRODLUH
✸ '7RII � GLIIpUHQFH� GH� WHPSpUDWXUH� HQWUH� FHOOH� GHV� FDSWHXUV� HW� FHOOH� GX� EDV� GH� OD� FXYH� SRXU� OH�GpFOHQFKHPHQW�GX�FLUFXODWHXU�VRODLUH
✸ 7PD[BFXYH � WHPSpUDWXUH�PD[LPDOH�HQ�EDV�GH�FXYH�DYDQW�O¶DUUrW�GX�FLUFXODWHXU�VRODLUH
✸ 7FDSWBPD[ � WHPSpUDWXUH�PD[LPDOH�GHV�FDSWHXUV�DYDQW�O¶DUUrW�GX�FLUFXODWHXU�VRODLUH



��

*HVWLRQ�GX�FKDXIIDJH/D�WHPSpUDWXUH�GH�FRQVLJQH�GH�GpSDUW�FKDXIIDJH�HVW�LGHQWLTXH�j�FHOOH�XWLOLVpH�GDQV�OH�V\VWqPH�$USqJH��3DU�FRQWUH��OD�GHPDQGH�HQ�FKDXIIDJH�SHXW�rWUH�GLUHFWHPHQW�IRXUQLH�SDU�OH�FLUFXLW�VRODLUH�VDQV�SDVVHU�SDU�OD�FXYH�*HVWLRQ�GH�O¶DSSRLQW�SRXU�O¶HDX�FKDXGH�VDQLWDLUH/D�JHVWLRQ�GH�O¶DSSRLQW�SRXU�OD�IRXUQLWXUH�G¶HDX�FKDXGH�VDQLWDLUH�UHVWH�LGHQWLTXH�j�FHOOH�XWLOLVpH�GDQV�OD�UpJXODWLRQ�GH�O¶LQVWDOODWLRQ�$USqJH������ '6�/HV�SULQFLSDOHV�GLIIpUHQFHV�HQWUH�OHV�GHX[�V\VWqPHV��LGpDX[��'6��HW�'6��UpVLGHQW�GDQV�
✸ 8Q�FKDXIIDJH�VRODLUH�GLUHFW�SRXU�OH�SUHPLHU�HW�XQH�FKDUJH�VRODLUH�SDVVDQW�REOLJDWRLUHPHQW�GDQV�OD�FXYH�SRXU�OH� VHFRQG�� &H� GHUQLHU�PRGH� SHUPHW� XQH� VLPSOLILFDWLRQ� GX� FLUFXLW� K\GUDXOLTXH� WRXW� HQ� D\DQW� XQH� HIILFDFLWp�RSWLPDOH�� (Q� HIIHW�� DSUqV� GLIIpUHQWHV� VLPXODWLRQV�� LO� UHVVRUW� TXH� OHV� DYDQWDJHV� GX� FKDXIIDJH� VRODLUH� GLUHFW��SDVVDQW� GLUHFWHPHQW� GHV� FDSWHXUV� DX� FLUFXLW� GH� FKDXIIDJH�� VHPEOHQW� QpJOLJHDEOHV�� 'DQV� OHV� GHX[� FDV�� OD�FKDUJH� WKHUPLTXH� GH� OD� FXYH� HVW� VWUDWLILpH�� &HWWH� VWUDWLILFDWLRQ� GH� O¶DSSRUW� VRODLUH� SHUPHW� GH� O¶LQMHFWHU� DX�PrPH�QLYHDX�TXH�OD�VRUWLH�GX�FKDXIIDJH�HW�G
REWHQLU�DLQVL�XQ�SVHXGR�FKDXIIDJH�VRODLUH�GLUHFW�
✸ 8Q� EU�OHXU� LQWpJUp� GDQV� OD� FXYH� GDQV� OH� SUHPLHU� V\VWqPH� �'6���� 8QH� FKDXGLqUH� H[WHUQH� SRXU� OH� VHFRQG��'6����$YHF� FHWWH� GHX[LqPH� VROXWLRQ�� LO� HVW� SRVVLEOH� GH� FKDXIIHU� OH� EkWLPHQW� GLUHFWHPHQW� SDU� OD� FKDXGLqUH�VDQV�FKDXIIHU�OD�FXYH�HW�DLQVL�G¶HQ�PLQLPLVHU�OHV�SHUWHV�WKHUPLTXHV���� ,1)/8(1&(�'8�5(1'(0(17�'8�%5Ó/(85/HV�SULQFLSDOHV�DPpOLRUDWLRQV�DSSRUWpHV�GDQV�OHV�GHX[�V\VWqPHV�'6��HW�'6��SDU� UDSSRUW�j� O
LQVWDOODWLRQ�$USqJH�VRQW��
✸ FKDUJH�VRODLUH�VWUDWLILpH
✸ LVRODWLRQ�DPpOLRUpH GH�OD�FXYH�GX�V\VWqPH�'6��SDU�UDSSRUW�j�$USqJH
✸ LVRODWLRQ�DPpOLRUpH�GH�OD�FXYH�GX�V\VWqPH�'6��SDU�UDSSRUW�j�'6�
✸ UHQGHPHQW�GH�FRPEXVWLRQ�DXJPHQWp��'6�� ��/D�ILJXUH����LOOXVWUH�SDUIDLWHPHQW�O
LPSRUWDQFH�GH�O
LQIOXHQFH�GX�UHQGHPHQW�GH�FRPEXVWLRQ�VXU�O
HIILFDFLWp�G
XQH�LQVWDOODWLRQ�WKHUPLTXH

ILJXUH�����LQIOXHQFH�GX�UHQGHPHQW�GX�EU�OHXU�VXU�OH�IVDY�WKHUP��IVDY�H[W��IVL ��DYHF�V\VWqPH�VRODLUH�'6���FOLPDW�GH�=�ULFK��XQH�VXUIDFH�GH�FDSWHXUV�SODQV�GH��� P� HW�XQH�GHPDQGH�G¶pQHUJLH�GH�FKDXIIDJH�GH��� N:K�P��D���� &216200$7,21�(/(&75,48(/D� FRQVRPPDWLRQ� GHV� SRPSHV� D� GLPLQXp� OpJqUHPHQW�� SDVVDQW� GH� ��� j� ��� :�� 3RXU� XQH� TXHVWLRQ� GH� FR�W�G¶LQYHVWLVVHPHQW��QRXV�Q¶DYRQV�SDV�FKRLVL�GH�SRPSH�j�SOXV�EDVVH�FRQVRPPDWLRQ��8QH�VWUDWpJLH�DYHF�GHV�WHPSV�G¶DUUrW�GHV�SRPSHV�SOXV�ORQJ�QRXV�SHUPHW�pJDOHPHQW�GH�IDLUH�TXHOTXHV�pFRQRPLHV�
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���� 5e68/7$76$SUqV�DYRLU�FRUUpOp�HW�RSWLPLVp�OHV�GLIIpUHQWV�SDUDPqWUHV��QRXV�VRPPHV�DUULYpV�j�XQ�IVDY  ���� ���'6���SRXU�XQH�LQVWDOODWLRQ� DYHF� FKDXGLqUH� j� JD]� H[WHUQH� �ILJXUHV� ���� HW� GH� ������ �'6��� SRXU� XQH� LQVWDOODWLRQ� DYHF� EU�OHXU�LQWpJUp�HW�FKDXIIDJH�GLUHFW��ILJXUH������&HV�YDOHXUV�GH�IVDY VRQW�GRQQpHV�SRXU�OH�FOLPDW�GH�=�ULFK��XQH�VXUIDFH�GH�FDSWHXUV�SODQV�GH��� P� HW�XQH�GHPDQGH�G¶pQHUJLH�GH�FKDXIIDJH�GH��� N:K�P��D��65(  ��� P���
3HUWHV�WKHUPLTXHV�GH�OD FXYH�>N:K@ K GX�EU�OHXU�>�@ K QHW�GHV�FDSWHXUV�>�@$USqJH ���� ���� ����'6� ���� ���� ����'6� ���� ����� ����ILJXUH�����WDEOHDX�GH�FRPSDUDLVRQ�GHV�GUHDP�V\VWHPV�DYHF�$USqJH1RXV�FRQVWDWRQV�TXH�QRV�© GUHDP�V\VWHPV ª�VRQW�GH�WUqV�ERQV�V\VWqPHV�VRODLUHV�FRPELQpV��ILJXUH����HW�����

ILJXUH�����FRPSDUDLVRQ�GHV�GUHDP�V\VWHPV�DYHF�$USqJH1RXV�DYRQV�pJDOHPHQW�FRPSDUp� OH�'6��DYHF� OHV�GHX[�PHLOOHXUV� V\VWqPHV� VRODLUHV� FRPELQpV��FRPSDUpV�GDQV�OH�FDGUH�GH�OD�WkFKH�����ILJXUH������1RXV�DYRQV�DMRXWp�VXU�FH�JUDSKH XQ�'6��ELV��TXL�HVW�XQH�UpSOLTXH�GX�'6��PDLV�DYHF�OH�PrPH�UHQGHPHQW�GX�EU�OHXU�TXH�FHOXL�XWLOLVp�SDU�O¶LQVWDOODWLRQ�����

ILJXUH�����FRPSDUDLVRQ�GHV�GUHDP�V\VWHPV�'6��HW�'6��ELV�DYHF�OHV�LQVWDOODWLRQV����HW�����VLPXOpH�SRXU�OD WkFKH ��
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���� &200(17$,5(6'DQV� O
HQVHPEOH� GHV� VLPXODWLRQV�� QRXV� DYRQV� YRXOX� REWHQLU� XQ� �GUHDP� V\VWHP�� UpDOLVWH�� 3RXU� O
LVRODWLRQ� GH� OD�FXYH��QRXV�DYRQV�SULV�FRPPH�EDVH�O
LQVWDOODWLRQ�$USqJH�DFWXHOOH�HW�QRXV�DYRQV�HVWLPp�OHV�DPpOLRUDWLRQV�SRVVLEOHV��/H� UpVXOWDW�PRQWUH� TXH�QRXV�DYRQV�XQ�SHX�SOXV�GH�SHUWHV� WKHUPLTXHV�TXH�OH�V\VWqPH������$LQVL�� LO�HVW�SRVVLEOH�G
DPpOLRUHU�FH�SRLQW�/H�UHQGHPHQW�GX�EU�OHXU�HVW�XQ�GHV�DVSHFWV�OH�SOXV�LPSRUWDQW�SRXU�OH�FDOFXO�GHV�SHUIRUPDQFHV��ILJXUH������6DQV�FRQGHQVDWLRQ��LO�VHPEOH�GLIILFLOH�G
REWHQLU�GHV�UpVXOWDWV�LQWpUHVVDQWV�1RXV�DYRQV�UpDOLVp�GHV�VLPXODWLRQV�DILQ�G
RSWLPLVHU�TXHOTXHV�SDUDPqWUHV�FRPPH�OD�WHPSpUDWXUH�GH�FRQVLJQH�SRXU�O
HDX�FKDXGH�VDQLWDLUH�RX� OD�SRVLWLRQ�GHV�VRQGHV�GH� WHPSpUDWXUH��7RXWHIRLV��SDU�PDQTXH�GH�WHPSV��QRXV�Q
DYRQV�SDV� SURVSHFWp� WRXWHV� OHV� YRLHV� G
DPpOLRUDWLRQV�� &HOD� SHUPHW� GH� SHQVHU� TX
LO� HVW� SRVVLEOH� G
DXJPHQWHU� OHV�SHUIRUPDQFHV�GH�FHV��GUHDP�V\VWHPV��GDQV�SOXVLHXUV�GRPDLQHV �
✸ /D�FRQVRPPDWLRQ�pOHFWULTXH��FRQVRPPDWLRQ�SURSUH�HW�WHPSV�GH�IRQFWLRQQHPHQW�GH�FKDTXH�FRPSRVDQWV�
✸ ,VRODWLRQ�WKHUPLTXH�GH�OD�FXYH
✸ 3RVLWLRQ��KDXWHXU��GHV�VRQGHV�GH�WHPSpUDWXUH�GDQV�OD�FXYH
✸ *HVWLRQ�GX�FKDXIIDJH
✸ 8WLOLVDWLRQ�GX�VWRFNDJH�WKHUPLTXH�HQ�GDOOH��FKDXIIDJH�DX�VRO�
✸ 8WLOLVDWLRQ�GH�OD�SUpGLFWLRQ�PpWpRURORJLTXH
✸ *HVWLRQ�GX�FLUFXLW�VRODLUH
✸ (QHUJLH�JULVH

� &21&/86,216�(7�3(563(&7,9(6/D� VWUDWpJLH� GH� FRPPDQGH� DYDQFpH� GpYHORSSpH� GDQV� OH� FDGUH� GH� FH� SURMHW� V
HVW� DYpUpH� WUqV� SHUIRUPDQWH��8QH�UpGXFWLRQ� G¶HQYLURQ� ��� SRXUFHQWV� GH� OD� FRQVRPPDWLRQ� GH� JD]� D� pWp� PHVXUpH�� 'H� SOXV�� OH� QLYHDX� GH� FRQIRUW�REVHUYp� HVW� H[FHOOHQW�� &HWWH� VWUDWpJLH� HVW� HQ� SDVVH� G
rWUH� WHVWpH� VXU� GHV� EkWLPHQWV� SXEOLFV� GRQW� OD� JHVWLRQ� GX�FKDXIIDJH�HW�GH�O
HDX�FKDXGH�VDQLWDLUH�HVW�VRXV�OD�UHVSRQVDELOLWp�GHV�VHUYLFHV�LQGXVWULHOV�GH�OD�YLOOH�GH�/DXVDQQH�/D�WkFKH����VH�WHUPLQH�ILQ�������DYHF�OD�SXEOLFDWLRQ�G¶XQH�EURFKXUH�DSSHOpH�©+DQG�ERRNª�TXL�FRQWLHQGUD�WRXWHV�OHV�FDUDFWpULVWLTXHV�HW�OHV�SHUIRUPDQFHV�GH�FKDTXH�LQVWDOODWLRQ�WHVWpH��/D�SDUWLFLSDWLRQ�j�XQ�SURMHW�LQWHUQDWLRQDO�WHO�TXH�FHOXL�Oj��QRXV�j�SHUPLV�GH�FUpHU�GHV�OLHQV�HW�G¶pFKDQJHU�GLIIpUHQWV�SRLQWV�GH�YXH�DYHF�G¶DXWUHV�SURIHVVLRQQHOV�GX�VRODLUH�HQ�(XURSH��/¶RSWLPLVDWLRQ�GDQV�OH�FDGUH�GH�FH�SURMHW�D�SHUPLV�j�O¶LQVWDOODWLRQ�$USqJH�GH�VH�VLWXHU�GDQV�OD�SDUWLH�VXSpULHXUH�GX�FRPSDUDWLI�GHV�SHUIRUPDQFHV�GHV�V\VWqPHV�pWXGLpV�8Q�WUDQVIHUW�WHFKQRORJLTXH�QRXV D�SHUPLV�GH�PHWWUH�DX�SRLQW�OHV�GLIIpUHQWHV�VLPXODWLRQV�HW�HQ�SDUWLFXOLHU�OHV�GHX[�© GUHDP� V\VWHPV ª�� &HV� VLPXODWLRQV� PRQWUHQW� XQH� YRLH� j� H[SORLWHU� SRXU� OHV� SURFKDLQV� GpYHORSSHPHQWV�G¶LQVWDOODWLRQV�VRODLUHV�FRPELQpHV��/¶LQIOXHQFH�GH�FHUWDLQV�SDUDPqWUHV�GH FRQFHSWLRQ�G¶XQH�LQVWDOODWLRQ�VRODLUH�RQW�pWp�PLV�HQ�pYLGHQFH�HW�SHUPHWWHQW�GH�PLHX[�UHFHQWUHU�OHV�HIIRUWV�j�UpDOLVHU�SDU�OHV�HQWUHSULVHV�/HV� GLIIpUHQWHV� SRVVLELOLWpV� G
DPpOLRUHU� OHV� GUHDPV� V\VWHP� VRQW� HQFRXUDJHDQWHV�� (Q� HIIHW�� LO� UHVWH� HQFRUH� GHV�DVSHFWV�j�RSWLPLVHU�RX�j�LQWpJUHU��SUpGLFWLRQ�PpWpRURORJLTXH��UpJXODWLRQ��LVRODWLRQ�WKHUPLTXH«��
� 5()(5(1&(6>�@ 2�� 5HQRXOW�� -�� %RQ\� HW� 3�� 'LQG�� 5pVXOWDW� G¶XQH� FDPSDJQH� GH� PHVXUHV� LQ� VLWX� G¶XQH� LQVWDOODWLRQ� VRODLUH�FRPELQpH��ODERUDWRLUH�G
pQHUJpWLTXH�VRODLUH�HW�GH�SK\VLTXH�GX�EkWLPHQW��(,9'�+(662��$R�W������>�@ $��*KHUEL��2��5HQRXOW�HW�-��%RQ\��2SWLPLVDWLRQ�G¶LQVWDOODWLRQV�VRODLUHV�WKHUPLTXHV�FRPELQpHV��5DSSRUW�ILQDO�j�O
DWWHQWLRQ�GH�O
2IILFH�)pGpUDO�GH�O
(QHUJLH��/DERUDWRLUH�G¶DXWRPDWLTXH��(3)/��'pFHPEUH������>�@ 0��%DXHU��0RGpOLVDWLRQ�G¶XQ�EkWLPHQW�SRXU�XQ�V\VWqPH�VRODLUH�FRPELQp��5DSSRUW�GH�V\QWKqVH��(VWLD VjUO ��36(�%�3DUF�VFLHQWLILTXH�GH�O¶(3)/��&+������/DXVDQQH��1RYHPEUH������>�@ -��%RQ\��(PXODWHXU�GH�FDSWHXUV�VRODLUHV��5DSSRUW�LQWHUQH��ODERUDWRLUH�G
pQHUJpWLTXH�VRODLUH�HW�GH�SK\VLTXH�GX�EkWLPHQW��(,9'�+(662��1RYHPEUH������>�@ 7��3UXG
KRPPH�HW�'��*LOOHW��&RPPDQGH�RSWLPDOH�GH�V\VWqPHV�VRODLUHV�FRPELQpV��5DSSRUW�ILQDO�j�O
DWWHQWLRQ�GH�O
2IILFH�)pGpUDO�GH�O
(QHUJLH��/DERUDWRLUH�G
DXWRPDWLTXH��(3)/��'pFHPEUH������>�@ 7K��3LWWHW��-��%RQ\��2��5HQRXOW��3K��'LQG��0HDVXUHPHQW�RI�D�VRODU�FRPELV\VWHP�LQ�VLWX��(XURVXQ�������,6(6�(XURSH�VRODU�FRQJUHVV��%RORJQD��pG��,6(6�,7$/,$��5RPD>�@ 'LYHUV�GRFXPHQWV��FUppV�SDU�OHV�SDUWLFLSDQWV�j�OD�WkFKH�����TXL�VHURQW�SXEOLpV�GDQV�OH�KDQGERRN RX�TXL�VRQW�GLVSRQLEOHV�VXU�OH�VLWH�LQWHUQHW ��ZZZ�LHD�VKF�RUJ

http://www.iea-shc.org/
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>�@ 63)��6RODUWHFKQLN�3U�IXQJ�)RUVFKXQJ��5DSSHUVZLO��6XLVVH��ZZZ�VRODUHQHUJ\�FK

http://www.solarenergy.ch/
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